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1. 

ELECTRICAL PYROTECHNIC SWITCH 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a 371 U.S. National Stage of Interna 
tional Application No. PCT/EP2012/069225, filed on Sep. 
28, 2012, the entire disclosure of which is incorporated 
herein by reference. 

FIELD 

The present invention relates to an electrical Switch, and 
particularly to an electrical switch controlled by a pyrotech 
nic device to actuate it. 

BACKGROUND 

The document WO 2011/064510 A1 describes an electri 
cal switch actuated by a pyrotechnic device. One of the 
disclosed embodiments is a Switch comprising three con 
ductive terminals, and a sliding body may move from a first 
position, in which two of these terminals are disconnected, 
to a second position, in which these two terminals are 
electrically connected. However, the movement of the slider 
requires an important force, as the slider in the first position 
connects one of these two terminals to the third one. An 
important force is required to cut this initial connection. This 
important effort either may cause functioning issues if the 
pyrotechnic device is not supplying enough energy to push 
the slider, or will necessitate a powerful and expensive 
pyrotechnic device to ensure a reliable functioning. More 
over, the slider is guided by an outer female part and also 
presents biased Surfaces, to maintain the connecting posi 
tion. The tolerances of manufacturing of these numerous 
parts are thus of an extreme importance to ensure the 
reliability of the functioning. Added to the complexity of 
shapes described in this design, the disclosed Switch is 
expensive. It may also be noted that the biased surfaces do 
not provide a correct contact interface between the slider and 
the conductive terminals, so that this switch is not suitable 
for being used to shunt terminals being Subjected to high 
intensity currents. Indeed, the biased surface of the slider 
will contact the terminal trough a line or a reduced Surface, 
and any high intensity current will create electric arcs or will 
heat the material located at the contact line, with a high risk 
of fire, or bad or lack of connection. 

SUMMARY 

The present invention aims to solve these aforementioned 
drawbacks and is directed to propose first a switch suitable 
to close an electrical circuit Subjected to high intensity 
current, but simple to manufacture and presenting a reliable 
functioning. 

With this goal in mind, a first aspect of the invention is an 
electrical Switch comprising: 

a first conductive terminal comprising a first contact 
portion, 

a second conductive terminal comprising a second contact 
portion, 

a moveable body with a first and second contact Surfaces 
arranged on an electric conductive portion, and move 
able from a first position, in which the first and second 
contact portions are electrically disconnected, to a 
second position, in which the first and second contact 
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2 
portions are electrically connected respectively by the 
first and second contact Surfaces, 

a combustion chamber, closed by the moveable body, 
an electrical pyrotechnic device arranged to generate 

pressurizing gas in the combustion chamber to move 
the moveable body from the first position to the second 
position, 

characterized: 
in that each of said first and second conductive terminals 

presents an elongated flat end portion and in that the 
first and second contact portions are cylindrical open 
ings crossing a thickness of the respective elongated 
flat end portion of each conductive terminal, 

in that said first and second contact Surfaces are cylinders 
parallel to respectively said first and second contact 
portions, 

in that said second contact Surface has a length arranged 
So that the first contact surface enters in connection 
with the first contact portion simultaneously to the 
moment when the second contact surface enters in 
connection with the second contact portion, 

and in that at least one of said first and second contact 
Surfaces and the corresponding one of the first and 
second contact portions are arranged so that the move 
able body is maintained in the second position. 

The present invention provides a Switch easy to manu 
facture, as the contact portions of the terminals are cylin 
drical openings or holes. The Switch presents a reliable 
movement of the moveable body, as the contact Surfaces 
connect their respective contact portion simultaneously: 
there is no contact before the connection. The movement of 
the moveable body is not restricted by any of the terminals 
until the simultaneous connection. The connection, with the 
first contact portion being parallel to the first contact Surface, 
and the second contact portion being parallel to the second 
contact Surface is achieved through large Surfaces of contact, 
thus enabling a high intensity to pass through these Surfaces 
without the risk of creating electric arcs or warming the 
conductive materials. The switch provides also a reliable 
shunt between the terminals, as the moveable body is 
maintained in second position, and only by the contact 
portions and contact Surfaces, meaning that no other parts of 
the Switch participates to this function of maintaining the 
moveable body in the second position. This function is 
achieved by the contact Surfaces and contact portion alone, 
so that the costs are reduced. 

According to one embodiment, the first and second con 
ductive terminals are arranged in a connection portion of the 
switch, separated from the combustion chamber by the 
moveable body, 
and the moveable body comprises sealing means arranged to 
prevent a contact between the pressurizing gas and the 
electric conductive portion of the moveable body. This 
embodiment of the present invention avoids any shunt 
between the terminals and the electrical pyrotechnic device. 
Indeed, the pressurizing gas generated by the pyrotechnic 
device may be conductive, and they may conduct electricity 
to the electric circuit used to fire the pyrotechnic device. In 
Such case, the electric circuit used to fire the pyrotechnic 
device, subjected to the electric current of the conductive 
terminals would be damaged. Insulating the pressurizing gas 
from the conductive portion of the moveable body limits this 
risk. 

According to one embodiment, said at least one of said 
first and second contact Surfaces and the corresponding one 
of the first and second contact portions are arranged so that 
they provide a press fit assembly. 



US 9,646,788 B2 
3 

According to one embodiment, said at least one of said 
first and second contact Surfaces and the corresponding one 
of the first and second contact portions are arranged so that 
they provide a Snap fit assembly. 

According to one embodiment, at least one of said first 
and second contact Surfaces present a circular cross section. 

According to one embodiment, at least one of said first 
and second contact Surfaces present a rectangular cross 
section. 

According to one embodiment, the moveable body is 
comprising: 

an electric conductive part comprising the electric con 
ductive portion and 

an electric insulating part closing the combustion cham 
ber. 

This embodiment provides part easy to manufacture, 
before being assembled to form the moveable body. 

According to one embodiment, the electric insulating part 
is molded over the electric conductive part. This embodi 
ment reduces the amount of operations on the assembly line 
of the Switch. 

Alternatively, the electric insulating part is a coating 
deposited onto the electric conductive part. 

According to one embodiment, the electric conductive 
part is metallic and manufactured with a cold forming 
process. 

According to one embodiment, the electric conductive 
part material is copper. 

According to one embodiment, the sealing means are 
arranged on the electric insulating part. 

According to one embodiment, the moveable body is 
arranged in a guiding hole to move from the first position to 
the second position, and the sealing means are at least one 
lip arranged between the electric insulating part and the 
guiding hole. 

According to one embodiment, the first and second con 
ductive terminals present different geometries, so that mix 
ing them at the assembly of the switch is not possible. These 
differentiating geometries avoid that the terminal with the 
Smallest contact portion is mounted in the place of the other 
terminal, because this would cause the moveable body to 
abut the Smallest contact portion without connecting the 
other contact portion. 

According to one embodiment, the first and second con 
ductive terminals are manufactured with a drawing process. 

According to one embodiment, the electrical Switch com 
prises a main body, the first and second conductive terminals 
are positioned in the main body, and the main body is 
arranged so that the first and second conductive terminals 
are moveable relatively to the main body in order to allow 
a self alignment of the first and second contact portions with 
the moveable body when it moves from the first position to 
the second position. 

According to one embodiment, the first and second con 
ductive terminals are molded in the main body. 

In addition or alternatively, the first and second conduc 
tive terminals may be deformable to achieve this self align 
ment function. 

According to one embodiment, said first contact portion 
presents a greater cross section than said second contact 
portion, so that during the movement of the moveable body 
from the first to the second position, the second contact 
Surface freely goes through the first contact portion. 
The switch presents a reliable movement of the moveable 

body, as when the moveable body moves from the first 
position to the second position, its second contact Surfaces 
freely goes through the first conductive terminal. In other 
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4 
words the moveable body goes trough the first terminal, 
without any contact, so that friction is significantly reduced, 
and there is no force to withstand due to contacts between 
the moveable body and the first conductive terminal. 

According to one embodiment, said moveable body com 
prises at least one cross section Smaller than the first contact 
portion, so that during the movement of the moveable body 
from the first to the second position, the moveable body 
freely goes through the first contact portion. 
The moveable body goes trough the first terminal, without 

any contact, so that friction is significantly reduced, and 
there is no force to withstand due to contacts between the 
moveable body and the first conductive terminal. 
The invention is also related to a use, in an electrical 

Switch, of sealing means between a combustion chamber 
and a connection portion to avoid an electrical connection by 
an electric arc between pressurizing gas in the combustion 
chamber and a conductive terminal arranged in the connec 
tion portion, the electrical Switch comprising: 

a first conductive terminal arranged in the connection 
portion, 

a second conductive terminal arranged in the connection 
portion, 

a moveable body, moveable from a first position wherein 
the first and second conductive terminals are discon 
nected to a second position wherein the first and second 
conductive terminals are electrically connected by a 
conductive portion of the moveable body, 

electrical pyrotechnic device, arranged to generate pres 
surizing gas in the combustion chamber to move the 
movable body from the first position to the second 
position. 

DESCRIPTION OF THE DRAWINGS 

Other characteristics and advantages of the present inven 
tion will appear more clearly from the following detailed 
description of particular non-limitative examples of the 
invention, illustrated by the appended drawings where: 

FIG. 1 represents a Switch according to the present 
invention, with the moveable body in the first position; 

FIG. 2 represents the switch of FIG. 1 with the moveable 
body moved to the second position; 
FIG.3 represents a detail of the moveable body of FIG. 

1. 

DETAILED DESCRIPTION 

The electrical switch represented at FIG. 1 comprises: 
a first conductive terminal 10 with a first cylindrical 

contact portion 11, 
a second conductive terminal 20 comprising a second 

cylindrical contact portion 21, 
a moveable body 30 with a first cylindrical contact surface 

32 and second contact Surface 33 arranged on an 
electric conductive portion 31, 

a combustion chamber 40, closed by the moveable body 
30, 

an electrical pyrotechnic device 50 arranged to create 
pressurizing gas in the combustion chamber 40, 

the moveable body 30 being made of two parts, a conductive 
portion 31 and an insulating part 35. 
The first contact portion 11 presents a greater cross 

section than the second contact portion 21, and accordingly, 
the first contact surface 32 presents a greater cross section 
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than the second contact surface 33. This arrangement 
ensures that the first contact portion 11 does not contact the 
second contact surface 33. 

All the conductive parts may be manufactured in copper, 
to achieve low electric resistance. In addition, these con 
ductive parts may be coated with silver in the area where the 
mechanical contacts occur to enhance the conductance at 
these contact area. 

The electric switch presents a main body 70 made of 
Polyphthalamide (PPA) with glass fiber to achieve the 
necessary mechanical resistance and the correct electric 
insulation. 
As represented on FIG. 1, the first conductive terminal 10 

is not electrically connected to the second conductive ter 
minal 20. If there is a need to shunt the first and second 
conductive terminals 10, 20, the electrical pyrotechnic 
device 50 is ignited, so that it will generate pressurizing 
gasses in the combustion chamber 40, and under this 
increased pressure, the moveable body 30 will move from 
the first position represented FIG. 1 to a second position, as 
represented FIG. 2. 
On FIG. 2, the electrical pyrotechnic device 50 has been 

ignited by an ignition current, to pressurize the combustion 
chamber 40. Pushed by this pressure, the moveable body 30 
has moved to the second position where the first conductive 
terminal 10 is electrically connected to the second conduc 
tive terminal 20. This is achieved by the first contact portion 
11 being in contact with the first contact surface 32, and by 
the second contact portion 21 being in contact with the 
second contact Surface 33. Since the second contact surface 
33 has a smaller diameter than the first contact portion 11, 
there was no friction between these two surfaces during 
movement of the moveable body 30. 

It is important to notice that the first and second conduc 
tive terminals 10 and 20 shall not being mixed at the 
assembly, as the first contact portion 11 is larger than the 
second contact portion 21. In this aim, the first conductive 
terminal 10 is not identical/symmetrical with the second 
conductive terminal 20. It is not possible, due to the differ 
ence of geometry between the terminals, to mix them at the 
assembly. 
The reliability of the functioning is ensured, as the length 

of the second contact surface 33 is arranged so that the first 
contact surface 32 enters in connection with the first contact 
portion 11 simultaneously to the moment when the second 
contact surface 33 enters in connection with the second 
contact portion 21. 
The first contact surface 32 and the first contact portion 11 

are arranged to present a press fit assembly when the 
moveable body 30 is in the second position, to maintain the 
connection between the two terminals 10 and 20. Alterna 
tively or in addition, the second contact surface 33 and the 
second contact portion 21 may similarly be arranged to 
present a press fit assembly when the moveable body 30 is 
in the second position. The shunt between the two terminals 
is maintained and there is no risk of unexpected disconnec 
tion. Under these conditions, currents up to 5000 Amperes 
may flow in this electrical Switch, during 1 second and up to 
600 Amperes, during 60 seconds. 
The main body 70 comprises hollow spaces 71, 72 around 

the first and second conductive terminals 10, 20. These free 
spaces allow the first and second conductive terminals 10, 20 
to move, in order to provide a self alignment capacity of the 
first and second contact portions 11, 21 with the first and 
second contact surfaces 32, 33 when the moveable body 30 
moves from the first position to the second position. In 
addition or alternatively, the first and second conductive 
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6 
terminals 10, 20 may be arranged to deform themselves to 
allow the self alignment, with a reduced cross section, or 
holes to locally weaken the first and second conductive 
terminals 10, 20. 

Another aspect is that the first and second contact portions 
11, 21, and the first and second contact surfaces 32, 33 are 
cylindrical and parallel, resulting in good contacts when the 
moveable body 30 is in the second position. Areas of contact 
are important, as the parts present Surface-surface contact. 
High current intensity may pass through those surfaces, 
without the risk of creating electric arc or warming up to 
melting the conductive material due to high resistance of 
COntact. 

FIG. 3 represents a detail of the insulating part 35. The 
moveable body 30 is guided by a hollow surface 60, and is 
located between the conductive terminals 10, 20, and the 
combustion chamber 40. When the electrical pyrotechnic 
device 50 is ignited, it generates pressurizing gasses, hot and 
electrically conductive. To avoid the creation of an electrical 
path between the conductive terminals 10, 20 and the 
electric circuit of the electrical pyrotechnic device 50, it is 
necessary to insulate the pressurizing gasses from the elec 
tric conductive portion 31. In this aim, the insulating part 35 
comprises sealing lips 36, 37 Surrounding it, and arranged 
between the insulated part 35 and the guiding surface 60. It 
results that the pressurizing gasses generated by the electri 
cal pyrotechnic device 50 cannot pass between the guiding 
surface 60 and the insulated part 35, thus the creation of an 
electric arc in the pressurizing gasses, between the electric 
conductive portion 31 and the electric circuit of the electrical 
pyrotechnic device 50 is avoided. The electronic control unit 
which controls the ignition of the electrical pyrotechnic 
device 50 is protected against the risk of being damaged by 
the high intensity current coming from the conductive 
terminals 10, 20. 

It is understood that obvious improvements and/or modi 
fications for one skilled in the art may be implemented, 
being under the scope of the invention as it is defined by the 
appended claims. 
What is claimed is: 
1. An electrical Switch comprising: 
a first conductive terminal having a first contact portion; 
a second conductive terminal having a second contact 

portion; 
a moveable body with first and second contact surfaces 

arranged on an electric conductive portion, the move 
able body moveable from a first position in which the 
first and second contact portions are electrically dis 
connected, to a second position in which the first and 
second contact portions are electrically connected by 
the first and second contact surfaces, respectively; 

a combustion chamber closed by the moveable body; and 
an electrical pyrotechnic device arranged to generate 

pressurizing gas in the combustion chamber to move 
the moveable body from the first position to the second 
position; 

wherein the first and second conductive terminals both 
present an elongated flat end portion and the first and 
second contact portions are cylindrical openings cross 
ing a thickness of the respective elongated flat end 
portion of each conductive terminal, 

wherein the first and second contact Surfaces are cylinders 
parallel to the first and second contact portions, respec 
tively, 

wherein the second contact Surface has a length arranged 
So that the first contact surface enters in connection 
with the first contact portion simultaneously to the 
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moment when the second contact surface enters in 
connection with the second contact portion, and 

wherein at least one of first and second contact surfaces 
and the corresponding one of the first and second 
contact portions are arranged so that the moveable body 
is maintained in the second position. 

2. The electrical switch according to claim 1, wherein at 
least one of the first and second contact surfaces and the 
corresponding one of the first and second contact portions 
are arranged to provide a press fit assembly. 

3. The electrical switch according to claim 1, wherein at 
least one of the first and second contact surfaces and the 
corresponding one of the first and second contact portions 
are arranged to provide a snap fit assembly. 

4. The electrical switch according to claim 1, wherein at 
least one of the first and second contact surfaces present a 
circular cross section. 

5. The electrical switch according to claim 1, wherein the 
first contact portion presents a greater cross section than said 
Second contact portion, so that during the movement of the 
moveable body from the first to the second position, the 
Second contact surface freely goes through the first contact 
portion. 

6. The electrical switch according to claim 1, wherein the 
moveable body comprises at least one cross section smaller 
than the first contact portion, so that during the movement of 
the moveable body from the first to the second position, the 
moveable body freely goes through the first contact portion. 

7. The electrical switch according to claim 1, wherein the 
Second contact surface has a constant diameter along the 
length. 

8. The electrical switch according to claim 1, wherein: 
the first and second conductive terminals are separated 

from the combustion chamber by the moveable body, 
and 

the moveable body comprises sealing means arranged to 
prevent a contact between the pressurizing gas and the 
electric conductive portion of the moveable body. 

9. The electrical switch according to claim 8, wherein the 
moveable body comprises: 

an electric conductive part comprising the electric con 
ductive portion; and 

an electric insulating part closing the combustion cham 
ber, and 

the sealing means are arranged on the electric insulating 
part. 

10. The electrical switch according to claim 9, wherein the 
moveable body is arranged in a guiding hole to move from 
the first position to the second position, the sealing means 
includes at least one lip arranged between the electric 
insulating part and the guiding hole. 

11. The electrical switch according to claim 1, wherein the 
moveable body comprises: 
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8 
an electric conductive part comprising the electric con 

ductive portion; and 
an electric insulating part closing the combustion cham 

ber. 
12. The electrical switch according to claim 11, wherein 

the electric insulating part is molded over the electric 
conductive part. 

13. The electrical switch according to claim 11, wherein 
the electric insulating part is a coating deposited onto the 
electric conductive part. 

14. The electrical switch according to claim 11, wherein 
the electric conductive part is metallic and manufactured 
with a cold forming process. 

15. The electrical switch according to claim 11, wherein 
the electric conductive part material is copper. 

16. The electrical switch according to claim 1, wherein the 
electrical Switch includes a main body, the first and second 
conductive terminals are positioned in the main body, and 
the main body is arranged so that the first and second 
conductive terminals are moveable relatively to the main 
body in order to allow a self alignment of the first and second 
contact portions with the moveable body when it moves 
from the first position to the second position. 

17. The electrical switch according to claim 16, wherein 
the first and second conductive terminals are molded in the 
main body. 

18. A method of controlling an electrical switch having a 
first conductive terminal with a first contact portion and a 
Second conductive terminal with a second contact portion, 
the method comprising: 

providing a moveable body having an electric conductive 
portion with first and second cylindrical contact sur 
faces; and 

moving the moveable body with a pressurized gas gen 
erated by a pyrotechnic device from a first position 
wherein the first and second conductive terminals are 
disconnected to a second position wherein the first and 
second conductive terminals are electrically connected 
by a conductive portion of the moveable body by 
contacting the first cylindrical contact surface with the 
first contact portion and the second cylindrical contact 
Surface with the second contact portion, 

wherein the first contact surface enters in connection with 
the first contact portion simultaneously to when the 
second contact surface enters in connection with the 
second contact portion. 

19. The method according to claim 18, wherein at least 
one of first and second contact surfaces and the correspond 
ing one of the first and second contact portions are arranged 
so that the moveable body is maintained in the second 
position. 


